Objectives: The primary objective was to assess the scale and consequences of the doctor deficit in Poland with the main focus on hospital care providers. To provide the background for the above, an analysis of the system level responses to the problem was also conducted.
| INTRODUCTION
A report published on behalf of the World Health Organization in 2006 clearly stated the need to focus on and prioritize health workforce challenges and was one of the first documents to address comprehensively this complex issue. 1 Currently, the human resource deficit in healthcare is a global trend. According to the European Union (EU)
internal estimate, the gap in the supply of medical staff is expected to be approximately 1 million health workers, including 230 000 medical doctors by 2020. 2 As a consequence, the evidence on the need to develop effective health workforce capacity planning is growing. 3, 4 At the same time, staff costs account for the largest share of health expenditures and thus are often the target of reforms aimed at savings and/or efficiency objectives. 5, 6 This has a huge impact on both the health system functioning at a macro scale, as well as individual medical providers' management strategies.
Although reforms aimed at shifting the emphasis from inpatient to outpatient care have been common in European countries for more than two decades now, hospitals still constitute the cornerstone of health systems. 7, 8 According to World Health Organization data, in the EU, the average share of inpatient expenditures in total healthcare expenditure was almost 33% in 2011; hospitals employed approx. 57% of all doctors in 2014 and 61%
of nurses in 2009. 9 Poland is characterized by huge deficits of both doctors and nurses. In the case of doctors, Poland has the lowest number of physicians per 1000 population in the EU. In 2016, approx. 59% of Polish doctors and 47%
of nurses (of the total number of professionals with the valid right to practice) were employed in hospitals. 10 The current situation of Polish physicians is very difficult: there is significant shortage of doctors, they are unsatisfied with their working and employment conditions, and their migration rate to other EU countries is estimated at above 7%. 11 In recent years, the Ministry of Health (MoH) increased the admission quotas for medical study, but due to the duration of medical training, effects on the labor market cannot be expected in the short term. The problem of medical worker deficits is inseparable from the issue of their wage increase pressures. In Poland, the former has been the subject of numerous government regulations which, in combination with growing competition in employing doctors, has led to thus far unprecedented pressures for hospital managers.
| AIMS AND METHODS
The primary objective of this paper was to assess the scale and consequences of the doctor deficits in Poland with the main focus on hospital care providers. To provide the background for the above, the analysis of the system level responses to the problem was also conducted.
A mixed-method approach was used. We triangulated data collected using 3 methods: (1) a literature review, (2) an analysis of the national statistical databases, and (3) in-depth interviews with hospital managers. The goals of the literature review and statistical data analyses were identification of the scale, reasons, and consequences of the doctor deficit in Poland. The literature review included Polish and English language scientific papers published between 2007 and 2018. We also analyzed reports and guidelines developed by international organizations and conducted a follow-up narrative review of other sources: gray literature, national strategic documents, legal regulations, official statements, and other publicly accessible sources. The national statistical data analysis included information from the Central Statistical Office, the MoH, the Polish Supreme Audit Office, and the National Chamber of Physicians.
The final stage of the applied research methods were in-depth interviews. We interviewed 10 selected hospital managers who occupy leading positions in hospitals. We invited for the review 2 managers from university hospitals, women and 5 men. The interviews were conducted in the respondents' offices from March until April 2018. All interviews were recorded, transcribed verbatim, and analysed using thematic analysis by two researchers (authors of the article) to assure maximum accuracy. The approval of the Bioethical Research Committee of the Jagiellonian University was not required. The interview protocol consisted of 7 key questions focusing on (1) physician deficit at the hospital level, (2) actions taken by hospital managers aimed at reducing the difficulties resulting from the doctor shortage, and (3) activities which should be implemented at the system level to solve problems resulting from deficit of medical staff.
3 | RESULTS
| The scale of the doctor deficit in Poland
In 2015, the number of physicians per 1000 population in Poland was 2.3 (the lowest in the EU), while the average for all OECD countries was 3.4. 12 Also, the age structure of the doctor working population constitutes an alarming factor. The average age of a practicing physician in Poland is 49.5, and the average age of doctors with a specialization is 54.5 (moreover, 61% of them are over 50), which indicates a considerable generation gap.
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The Polish healthcare system is lacking in a continuous planning process of human resources for health. 13 This in turn results in the absence of complex analyses of the scale of the deficit, prognoses, and strategies, at the national level. There are, however, some fragmented analyses. According to the estimations conduced within the NEUJOBS project, the demand for medical staff in hospital care in Poland will increase strongly to reach the need for an additional 9500 medical doctors in 2030. 14 In 2014, the MoH launched the "healthcare needs maps" development project. One of its components was an estimation of the health workforce future resources necessary to meet the population needs. However, only prognoses for doctors with specializations in oncology and cardiology were developed. It was estimated that by 2030 the increased demand will amount to 389 additional oncologists and 655 additional cardiologists. 15 Case studies of individual hospitals show that due to the doctor deficits (ia: in the specialties of anesthesiology, radiology, and oncology), hospitals were forced to cease provision of specific services. 16 Thus, the competition in employing specialists is high. During the 2017 strike conducted by junior doctors, who withdrew their formal consent to work over 48 hours per week, the problem escalated to a hitherto unprecedented level. Numerous hospitals faced serious problems in securing ward staffing, which led to postponing planned procedures and/or even closing hospital wards.
| The government's response to the problem
As mentioned above, the issue of health system human resource planning has been neglected in Poland for many years. There is neither a dedicated structure nor a formal strategy regarding human resource regular forecasts and planning processes. 13 Nevertheless, the government undertook, within the last few years, several actions aimed at alleviating the problem. These can be categorized into 4 thematic groups: (1) influencing the doctor supply via education process regulations, (2) increasing salaries, (3) changes in professional standards, and (4) regulations of employment forms.
| The government's regulations on the doctor supply level
According to analysis conducted by the Supreme Audit Office, the training process of doctors in Poland does not assure a sufficient number of physicians (including specialists), adapted to demographic and epidemiological changes. 17 The MoH undertook some actions aimed at increasing the number of doctors who complete the education process both at the undergraduate and postgraduate levels. The annual number of admission quotas for medical universities which are set by the MoH has been significantly increased in recent years. In academic year 2013/2014, the admission quota for medical study in Poland was 5294, while for the academic year 2018/2019, it is planned at the level of 7816 (the increase during last 5 years is over 47%). One of the most notable examples of the top-down influence of hospital expenditures on salaries was a regulation from 2000, known as the "203 PLN" act. 20 It guaranteed that medical workers' salaries would increase (by 203 PLN) but did not indicate the sources of financing. Hospital directors were obliged by cover the pay raise even though they did not have adequate funds, which often led to debt generation. The most recent regulation related to medical workers' salaries was adopted in 2017 and introduced graduated minimum wages (by staff category), with annual increases until reaching the targeted level in 2021. 21 In general, although the average level of medical workers' salaries in comparison with other sectors has increased during the last 2 decades (Table 1) , it still does not meet the demands.
There are also significant differences in salary level between doctors and other professions. From the hospital directors' perspective, settlements on pay increases with a given profession usually lead to growing demands from the others. In addition, the influence on hospital costs is attributable not only to regulations on medical workers' salaries but also to the law on the general minimum wage in the industry. The increase of minimum wage in the industry from 1850 PLN in 2016 to 2000 PLN in 2017 has led to an increase in some outsourcing service costs (ia: catering and cleaning services). 
| Professional standards
The MoH defines technical and professional standards which need to be met to provide services within the public insurance system. The professional standards include requirements on the exact number of personnel with predefined qualifications needed to provide the specified service. As previous analyses on Polish hospital sector suggested, while minimum standards can help ensure patient safety, if unnecessarily detailed, they may also put binding constraints on the search for cost-efficient solutions within hospitals, eg, by overlooking the possibility of sharing and managing resources across departments.
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In 2017, the MoH proposed a significant change in the regulations that allows sharing a doctor's work between different wards (or the wards and ambulatory care) in hospitals. A step forward was proposed in 2018-to allow sharing emergency duties between different hospitals in the region. Also in 2018 the MoH announced the introduction of the occupation of "medical secretary" to alleviate medical workers' administrative burden. 18 
| Regulation of employment forms
In recent years, a trend of contracting medical workers' services instead of offering permanent employment has been observed. The popularity of these contracts is related to both the lower employer costs (due to the lack of social security premiums) and more flexible working-time regulations. According to specified regulations, a medical employee working for a 24-hour shift is obliged to have an 11-hour break, immediately after the shift's completion.
These regulations, however, do not apply to contracted services. Thus, taking into consideration the overall problem of doctor and nurse deficits, hospital managers often implement these contracting procedures to guarantee the continuity of care provision. The paradox of these regulations is that the same doctor can work both as an employed worker and as a contractor. This results in situations when doctors work continuously for periods longer than 24 hours. According to MoH data, in the case of hospitals owned by local governments, the share of costs related to contracted medical workers in the overall staff costs increased from 14% to 29% between 2006 and 2016. 10 In 2016, from a total number of 86 000 doctors and almost 135 000 nurses employed in hospitals, 51% and 12%, respectively, were employed based on the temporary contract principle.
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Although the contracting practice allows for more flexible work organization, it is also related to a higher risk of pay increase demands (especially in deficit specialties). According to the Supreme Audit Office analysis conducted on the group of 22 hospitals for the period 2011 to 2014, the value of payment for contracted services was based on the average salaries of employed workers (with the same qualifications), the commission depending on the service price paid by the public payer or the combination of both. There were cases when the value of commissions paid for the contracted services absorbed all of the hospital's revenue generated by selling these services to the payer. 
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| Impact on individual hospital management
The issue of doctor deficits is perceived by hospital managers as one of the most significant problems, requiring urgent solutions. All respondents with whom the in-depth interviews were conducted emphasized the hitherto unprecedented scale of the problem and its huge impact on guaranteeing the continuity of service provision and patient safety.
Although the problem is present in all hospitals, its nature seems to be different in university or highly specialized hospitals than in local, general units. In the case of the former, the respondents emphasized that they are still able to employ a sufficient number of doctors yet are facing difficulties related to vacancies in official positions (eg, chief of the ward and head of the clinic) and a high fragmentation of the employment forms. A director of a university hospital pointed out that "( …) the prestige of working at university hospital attracts doctors, yet they are not always willing to take on additional duties" and "(…) doctors prefer to be employed on a part-time basis, and work additionally outside the hospitals, mainly in different out-patient centres." The situation is much worse in local, general hospitals where in numerous cases the doctor deficits have led to ceasing the provision of specific services. The respondents emphasized that "(…) it's much more difficult to attract and convince doctors to work in small, local hospitals." Directors of such units undertake various marketing actions, eg, promoting job offers via diverse media, offering scholarships for medical students willing to conduct specialty training and work in their hospitals, and/or providing accommodation options. However, the basic method of attracting doctors consists of financial measures.
All respondents have emphasized the problem of doctors' high financial demands which are additionally intensified by huge competition in employing physicians: "( …) the salary demands of doctors drastically changed the main focus of my role as the director -from managing the whole unit to negotiating, almost daily, the salary level that would stop doctors from leaving" and "(…) in our region, we are dealing with a kind of price war between hospitals on doctor wages." One of the respondents pointed out that any salary increase for one staff category immediately triggers other groups' demands: "(…) offering higher salaries for newly employed junior doctors must be complemented by wage increases for previously employed physicians -otherwise they will submit their termination notice."
As a consequence, the impact of doctor deficits on hospital management strategies has two basic dimensions: (1) staff cost management and (2) human resource capacity planning. The two aspects are interrelated as hospital managers are under strong pressure to contain the costs from one side and secure the doctor workforce from the other. As the director of a local hospital underlined: "(...) in our hospital, staff costs constitute approx. 60% of total costs and, as a consequence, their value is the main driver of the hospital's financial outcome." Most respondents stressed their difficulties or even inability related to planning the doctor workforce capacities: "(…) there is no strategic human resources management" and "(…) we are negotiating, almost daily and often with single doctors in order to secure the schedule and service provision for the upcoming week." The basic management tool that can be used in practice is differentiation of employment forms (more flexible working conditions in connection with financial incentives).
| Hospital managers' opinions on actions needed to alleviate the problem
All respondents agreed that the doctor deficit crisis will only magnify in the coming years. As it is not a problem which can be solved at the level of individual hospital management, immediate government actions are needed. In addition, although it is the doctor deficit that is currently having a major impact, a crisis related to nurse shortages is looming and will intensify the scale of the problem in the near future.
In the opinion of the respondents, the problem of medical worker deficits has been neglected by the government for many years. Furthermore, there is no straightforward solution as the problem is extremely complex and multidimensional. Nevertheless, the respondents listed the following as urgent actions needed to alleviate the problem: simplifying the legal procedures for nostrification of diplomas for doctors from Eastern Europe, increasing the number of supporting medical workers while simultaneously partially shifting the task burden in a cascade approach (from doctors to nurses and from nurses to supporting staff), building a system of incentives and/or even obligations for young doctors not to emigrate, changes in doctors' education process (eg, doubling the quotas for medical studies and increasing the number of specialization training places), and introducing elements of cooperation between neighboring hospitals in scheduling emergency duties.
| DISCUSSION AND CONCLUSIONS
Doctor deficits are a global trend. 2, 3 Yet in Poland, the magnitude of the problem is particularly strong. There are also particular characteristics of the Polish health system that determine the scale of the problem. Although regulatory salary increases have been implemented, in comparison with other high-income countries, doctors' wages in Poland are still low. In 2015, the average specialist salary was at the level of 1.5 of the average wage in the country, which was the lowest among the 29 OECD countries for which data are available. 12 In general, Poland is among the EU countries with the lowest health expenditures. In 2015, health spending per capita was 1704 PPP$, with only 4 EU Member States ranking lower. In the same year, the total health expenditure as a share of GDP was 6.4%, while the average for the EU was 9.5%. Public health expenditures constituted 4.4% of GDP. 9 Increasing public expenditures on health constituted one of the postulates of junior doctors' protests taking place at the turn of 2017 and 2018. As a consequence, in the last weeks of 2017, the government adopted legal regulations to gradually increase public health expenditures, to reach the level of 6% of GDP in 2025. 24 Actions taken by the Polish government in recent years related to doctor education (eg, increasing quotas) and work efficiency (eg, flexible working conditions) are in line with those implemented in others countries. 25 Yet, due to the scale of the problem, the exemplary solutions applied in other countries may not be sufficient and bring satisfactory effects in Polish settings. For example, providing incentives to improve the efficiency of doctors' work (sharing doctors between wards) exists even in countries with a higher density of doctors, yet this must be accompanied by increasing the number of supporting workers. The same goes for improving the skill mix, by shifting part of the responsibilities toward nurses.
These types of solutions must be imbedded into a comprehensive health workforce planning strategy.
In the EU, countries present different approaches aimed at strengthening the physician workforce. 26 In Ireland, such a strategy includes better working conditions (flexible and shorter working hours), improving the technical conditions of service provision, better access to medical training and research opportunities, and a clearer career path. 27 An analysis conducted in a group of highly developed countries indicates that the national strategies implemented to respond to the shortages and imbalances in physician distribution involve three main objectives:
(1) to target future physician resources by increasing the number of doctors and/or the number of their working hours, (2) to target current doctor distribution by increasing the number of doctors practicing in underserved units/regions, and (3) to maximize the efficiency of available physicians (reorientation of service delivery), eg, by expanding the involvement of nonphysician staff and/or introducing technological improvements like telemedicine. 28 One of the most important features of health workforce capacity planning is its long-term character. For example, the actions aimed at increasing quotas for medical studies will yield effects only after several years. Also, the process must involve cooperation between all relevant stakeholders. A comparison of health workforce planning processes in seven European countries indicated that, regardless the national differences, the common features include focus on data collection needed for monitoring and forecasting and interaction with local/regional levels, as well as involvement and dialogue with different stakeholders. 26 In Poland, the main stakeholders include the MoH, the Ministry of Higher Education, the National Chamber of Physicians, healthcare managers, medical universities, professional associations, trade unions, and self-government units (the owners of most hospitals). Membership in the National Chamber of Physicians is obligatory for every practicing doctor; thus, the organization provides an important voice in health policy debates.
Developing a structure (eg, in the form of an MoH department) dedicated for doctor resources planning and involving representatives of all the above stakeholders is a prerequisite for providing a system level response to the problem.
From the hospital managers' perspective, urgent solutions are needed that would at least alleviate the problem in the short term. The pressure for wage increases puts hospital managers in situations where they must choose between securing service provision and maintaining the hospital's positive financial outcome. According to national experts' opinions, a hospital is able to break even only if the share of staff cost in the overall operational costs is within the range of 50% to 55%. 23 The examples of highly indebted Polish hospitals reveal the general problem of a lack of correlation between the value of staff costs and the value of revenues generated from service provision. 29 Our study is not free from limitations. One of them is the gap of reliable national data regarding numerous aspects of the physician workforce like migration, defined current and future shortages at regional and national levels, and/or forecasting future demand for doctors in particular medical fields. As a consequence, only fragmented data were presented. Another limitation is the relatively small number of managers (10) invited for interviews. Yet, there is evidence that even six interviews is enough to determine the broad themes of an analyzed problem. 30 In conclusion, in Poland, the long-term neglect of health workforce planning at the system level contributed to the current doctor deficit crisis. The scale of the problem is being magnified by the unfavorable age structure of doctors and migration trends on one side and the aging population's health needs increase on the other. Although the current doctor deficit constitutes a great challenge for all health system elements, those who are directly dealing with its impact are hospital managers. The high competition in employing doctors and pressure for wage increases puts hospital managers in situations where they must often choose between securing service provision (by offering higher wages for doctors) and maintaining the hospital's positive financial outcome (by containing costs). Lack of good governance at the system level has led to huge management problems at the micro level of individual hospitals. Hospital managers are at the frontline of the problem and must guarantee service provision using any available ad hoc solutions.
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